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mental Engineering at Northwest-
ern Universityl uses a hollow-fiber
membrane biofilm reactor to re-
duce perchlarate to chloride
through a n‘p'turlal biochemical
process of electron transfer. The
hollow-fiber membranes are essen-
tially a byndle of long, thin straws,
each aroﬁd 280 micrometerg.in, di-
ameter. {—Iydrog’en gasis i
inside the membranes
diffusés across the w.
wher;{ a layer of bacteria
lies in wait. The batteria
oxidize the hydrogen and
reduce perchlofate in
w?“cer passing/along the

biofilm on thie outside o,
e membrane.

¢ Akey féature of the/sys-
. ’&em is contro]ledf{)ub-
H bleless gas transfer of the
i hydrogen, which eljminates
| its explosion hazayd,
Rittthann says. “If's particu-
lar} advantageqls because
the hydrogen dfffuses
ough the nyembrane
‘wall on an on-demand
basis,” with the microbeg
themselves determining
how muchjhydrogen hoves
through. Nloreover, h{dro-
gen makgs for an igeal electron
donor because it if nontoxic, doesn’t
persist it water, gnd is by far the
least expensive bulk source of elec-
trons, Rfttmans adds,
In ar} ongding pilot study ofa  ~
contamipgted well in La Puenta,
Calif,, the reactor lowered perchlo-

rate levels from 60 micrograms/liter
{ng/L) to below the detection limit
of 4 ug/L, which is the current ac-
tion limit of California’s Department
of Health Services, says Samer
Adham of Montgomery Watson
Harza, the environmental engj
ing firm testing the technol
very preliminary cost estipfate for

Microparous hydropiobic
polyethylene layss
(Pore size: 0.170.15 um)

the process comes out gfound

Hollow-fiker membrane

Perchlorate reduction occurs in the biofilm growing on
the outer of two parous polyethylene layers.

frises one of four technologies that
|10k to be'the most feasible for re-
moving perchlorate from drinking

water supplies, says Traci Case of

Prioritizing drinking water contaminants

In response to recommendations
from the U.S. National Research
Council (NRC), the U.S. EPA is re-
vising its approach for identifying
emerging contaminants of concern.
Witimately, the course chosen will
define the future of the drinking
water program, said EPA's Ephraim
King at the American Water Works
Association’s (AWWA} annual con-
ference in June.

As required by the 1996 Safe
Drinking Water Act (SDWA) amend-
ments, EPA published its first list
of unregulated contaminants of

concern in 1998, which is known
as the Contaminant Candidate List
(CCL). This CCL was pared down
from an initial list of 400 contami-
nants to 50 chemical and 10 micro-
bial contaminants and helped EPA
prioritize its research and moni-
toring programs, as well as set its
regulatory agenda.

Because of the short timeframe
for developing this first CCL, EPA
had to rely primarily on expert
opinion, says Tom Carpenter, an en-
vironmental protection specialist in
the agency’s Office of Ground Water
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the AWWA's Research Foundation.
others include an ion-exchange

em, a granul ivaged carbon
sfstem, and a paeked agetate bed
joreactor, alsg’a biological treat-

ment process (Enviroﬁ. Sci. Technol.
2001, 35;482A-487A).

A disadvantage of the two nonbi-
olegical processes 1s that they don't
ctually destroy the perchlorate,
Adharh says. They remove

perc}rzlorate by adsorbing it
to various me%t e

wh i
A)ﬁ}lfso promising,

notes.
In the past, re
have expressed

dvantage’ because “the
ydrogerif is separated by
the membrane from the
water !qeing treated, and
the bi9fdm is on the
membrane surface, which
will Hopefully fnake it look more at-
tracfive to regulators.” The technol-
ogy/can als¢g simultaneously reduce

vents, explosives, and metals.
—FKRIS CHRISTEN

and Drinking Water. For future CCLs,
which are required every five years
under the SDWA, EPA is working

to develop a more quantitative ap-
proach in identifying candidates that
is heavily based on recommenda-
tions from an NRC report (Environ.
Sci. Technol. 2002, 36, 18A).

These recommendations in-
clude screening a universe of some
10,000-100,000 chemicals in com-
mercial use, as opposed to only the
few that normally receive attention.
Following this initial screen, the
NRC recommends determining
health effects and studying occur-
rence for such factors as severity,
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Contaminant Candidate List (CCL) timeline

The U.S. EPA will decide whether or not to regulate drinking water contaminants
on its CCL1 by the end of this year, before issuing the CCL2 in February. A new

CCL is required every 5 years.

Research and occurrence data
coltection for CCL1 contaminants
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potency, prevalence, magnitude,
persistence, and mobility to ferret
out those contaminants of con-
cern. These data would then be
classified and prioritized using
powerful statistical tools such as
neural networks.

To help develop the methodolo-
gy for sorting through all these con-
taminants, EPA is convening an
advisory working group made up
of stakeholders, including public
water utility representatives, envi-
ronmental and public interest
groups, state regulatory agencies,
and public health offices.

The group is expected to meet
for the first time this fall, and it
faces a daunting task. The amount
of health effects and occurrence
data on many of these contami-
nants is slim, as are appropriate
analytical methods for detecting
them at low concentrations in water,
says Steve Via, a regulatory engi-
neer with AWWA. Consequently,
developing an appropriate screen
will be difficult, and the working
group’s efforts will likely come too
late to be incorporated into the
CCL2 dueBut in February.

Carpenter acknowledges as much,
but says the agency may put out an
interim list using any new informa-
tion gleaned through the stakehold-
er process before the CCL3 comes
out in 2008. If data gaps are filled
before the next review, EPA will
move forward with a regulatory

determination, Carpenter says. For
example, EPA is likely to pursue
regulations for metolachlor by the
end of this year and expects to
make a ruling on MTBE and per-
chlorate as soon as it obtains the
necessary occurrence data, which
are expected by the end of 2003, he
says.

In the meantime, environ-
mentalists worry that EPA won't
be issuing new regulations for
any drinking water contaminants.
“We're concerned that they're drop-
ping the ball on all the contami-
nants already on their list by not
moving forward with controls on
those,” says Erik Olson, a senior
attorne'ﬂ;’with the Natural Resources
Defense Council. He was referring
to a June 3rd Federal Register no-
tice in which EPA announced a
preliminary determination that
“regulatory action is not appropri-
ate or necessary” for nine of the
contaminants on the current CCL.
The data that EPA considers in its
assessment include projected ad-
verse health effects, extent of cont-
aminant occurrence, and whether
a regulation would likely result in
a reduction of health risk. EPA
found that it has “insufficient in-
formation to support a regulatory
determination” on the other 51
contaminants, and so has not
issued regulations for any of the
CCL1 contaminants. —KRIS
CHRISTEN
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vill ban-320 active sub-
stances used in plant protection
products (PPPs), including insecti

drawal of another
200 substances. It
anticipates that industryxfon't de-
fend about 150, which'would be
withdrawn in Jyly"2003.

Companigs chose not to defend
substanges primarily for economic
reasops, including the high cost of
devefoping a case defending the
safetynaf the substanee;says Kari ~
Matalone of the European Crop
Protection Association. Severa
products were already beipg
phased out or no longerSold in
Europe.

However, sprie substances that
were undefénded because of limit-
ed matjet potential in Europe
have fmportant matketsOutside
the EU=foréxample, those used
with sugarcane, tropical fruits, #fd
tobacco—and this could Jead to
potential problems inAfiternational
tradq.

By, mid-July/the Commission
had considgfed 62 deferfses of a
tive substant®s, It ruled thap88 of
the substances have gaf uses
and 24 do not.
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